Functional analysis of clusterin/apolipoprotein J in cellular death induced by severe genotoxic stress.
Clusterin/apolipoprotein J (CLU) is a secreted heterodimeric glycoprotein that is reportedly upregulated during tumorigenesis, as well as during cell injury or death. Despite extensive efforts, CLU function during cellular death remains largely elusive. We are using as a model system to study CLU function three human osteosarcoma (OS) cell lines, namely, Sa OS, KH OS, and U-2 OS cells, induced to die after exposure to severe genotoxic stress mediated by the chemotherapeutic drug doxorubicin (DXR). We initially applied small interfering RNA (siRNA)-mediated specific knockdown of the CLU protein in OS cells. In all three cell lines, CLU knockdown resulted in increased sensitization to DXR-induced apoptosis. Supportively, moderate levels of forced transgene-mediated CLU stable overexpression in KH OS cells could rescue them from DXR-mediated apoptosis. In contrast, stable overexpression of high CLU levels in Sa OS and U-2 OS cells augmented apoptosis induced by cell exposure to severe DXR-mediated genotoxic stress. In summary, our data provide evidence that, although CLU is essential for cellular homeostasis, it may become highly cytotoxic in certain cellular contexts when it accumulates in high amounts intracellularly either by direct synthesis or by uptake from the extracellular milieu.